(19) 



J 



Europaisch s Patentamt 
European Patent Offic 
Office uropeen des brev ts 



(12) 



(11) EP 0 794 417 A1 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) IntCI 6 : G01K 13/02 




10.09.1997 Bulletin 1997/37 


(21) 


Application number: 97200453.5 




(22) 


Date of filing: 17.02.1997 




(84) 


Designated Contracting States: 


(72) Inventor: Diedrich, Udo 




DE ES FR GB IT 


58285 Gevelsberg (DE) 


(30) 


Priority: 06.03.1996 DE 19608675 


(74) Representative: Denton, Michael John 






Delphi Automotive Systems 


(71) 


Applicant: Delphi Automotive Systems 


Centre Technique Paris 




Deutschland GmbH 


117 avenue des Nations 




D-42369 Wuppertal (DE) 


B.P. 60059 






95972 Roissy Charles de Gaulle Cedex (FR) 



(54) Medium conducting device with temperature measurement in the medium 



(57) !n a media conducting device which effects a 
temperature measurement of the medium is used a me- 
dia conducting pipe 11 with a lateral exit on which is ar- 
ranged a group of sensors. This component group in- 
cludes a sensor housing with electric temperature sen- 
sor 40 with two contact pins 27, 28 projecting from the 
sensor housing. In order to develop an inexpensive, 
space-saving device it is proposed to provide the pipe 
11 with a one-piece connecting piece 12. This results in 
a T-pipe combination 10. The moulded-on connecting 



piece 12 thus forms the essential part of the sensor 
housing, whilst the remainder of the sensor housing 
consists of a stopper 30. This stopper 30 is a constituent 
part of a plug unit 20 which serves merely as support for 
the contact pins 21. 22 and the temperature sensor 40 
connected thereto. The connection between the plug 
unit 20 and the connecting piece 12 of the T-pipe com- 
bination 10 is effected by means of a simple plug cou- 
pling, where the inner section 1 5 of the connecting piece 
12 forms the plug receptacle and the stopper 30 forms 
the plug-in part of the plug coupling. 
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Description 

Technical Field 

The invention is concerned with a device of the type 
disclosed in the preamble of claim 1. An important field 
of application for this device is the flow guidance of me- 
dia in the air conditioning system of a motor vehicle. 
Here it is important to measure the temperature of the 
flowing medium and to use the measured result for con- 
trolling the air conditioning system. 

Background of the Invention 

In a known device a sensor component with a hous- 
ing is used in which an electric temperature sensor is 
encapsulated and only two contact pins project from the 
sensor housing. The sensor housing has a thread on its 
circumference through which the entire component 
group can be screwed into a lateral outflow of a medium 
conducting pipe which is provided with an internal 
thread. This known device is explained in more detail in 
Fig. 2 as follows. 

In the known device there is the danger of a leakage 
in the screw connection between the medium conduct- 
ing pipe and the sensor component group. The ele- 
m nts of the sensor component group consist of expen- 
sive material and require a time-consuming, costly as- 
sembly. The known device has a relatively heavy weight 
and large dimensions, which cause space problems 
during assembly and servicing. 

Summary of the Invention 

The object of the invention is to develop an inex- 
pensive device of the type disclosed in the preamble of 
claim 1 which is space saving and which is distinguished 
by a small weight. According to the invention this is 
achieved by the measures disclosed in the characteris- 
ing part of claim 1 , to which the following special signif- 
icance applies. 

In the invention a substantial component part of the 
sensor housing is combined with the medium conduct- 
ing pipe; for this a connecting piece is used which is con- 
structed in one piece with the pipe and together with this 
forms a T-pipe combination. The remaining component 
part of the sensor housing is a stopper which itself is a 
component part of a very simply constructed plug unit. 
The stopper at the same time serves as holder for the 
two contact pins connected to the temperature sensor 
and together with the contact pins and the temperature 
sensor forms the plug unit which is handled as a whole. 
The stopper of this plug unit on the one hand and an 
inn r section of th conn cting piece on the other hand 
form the two complem ntary coupling lements of a 
common plug-in coupling which in order to be connected 
require only one axial plug-in movement of the unit into 
the interior of the connecting piece. The plug-in position 



10 



of the two coupling component parts is secured by a 
wedge seat between the stopper and the inner section 
of th connecting piece. The T-pipe combination can be 
manufactured very cheaply from plastics, has a light 
weight and enables the device according to the inven- 
tion to be assembled very compactly An excellent me- 
dia seal is especially ensured when the connecting 
piece is closed on its inner end facing the pipe already 
during the construction of the T-pipe combination. In 
every case a seal is provided by the force fit of the piug- 
in coupling consisting of the inner section of the con- 
necting piece and the stopper of the plug unit seated 
therein. 



15 Brief Description of the Drawings 

Further measures and advantages of the invention 
result from the sub-claims, the following description and 
the drawings. In an embodiment example of the draw- 
20 jngs are disclosed both the state of the art as well as the 
invention. There is shown: 



Fig. 1 in perspective, in exploded representation the 
component parts of the device of the invention to- 
gether with two connectable tubes or the like for the 
in or outflow of a flow medium, 
Fig. 2 in side view and in axial section two compo- 
nent parts of the known device, partly preassem- 
bled, according to the state of the art, 
Fig. 3 in a representation analogous to Fig. 2, partly 
in axial section, the side view of two component 
parts of the device according to the invention al- 
ready shown in Fig. 1 , namely a T-pipe combination 
on the one hand and a plug unit which can be con- 
nected thereto by a plug-in coupling on the other 
hand, . 

Fig. 4 the two component parts in Fig. 3, along the 
cutting line IV-IV shown there, partly in cross-sec- 
tion and partly in plan view, 

Fig. 5 in a representation corresponding to Fig. 4, 
the two component parts shown there coupled to- 
gether, and . 
Fig. 6 and 7 in enlargement, the side view or plan 
view of the component parts of the plug unit in two 
different stages of their manufacture. 

Description of the Preferred Embodiment 

Before the state of the art according to Fig. 2 is men- 
tioned finally, the invention is now explained. This con- 
sists of a compact T-pipe combination 1 0 and a very sim- 
ply constructed plug unit 20. 

The T-pipe combination is constructed in ono part 
of plastics and comprises a m dium-conducting pipe 1 1 
on the one hand and a conn cting piece 1 2 projecting 
away from it on th oth r hand, which provides the hous- 
ing for the already mentioned plug unit 20. To th pip 
11 are connected a tube 31 supplying th medium at 
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one end'and a tube 32 taking away the medium at the 
other end, for which e.g. hose pipes are used. For this 
purpose the pipe n can have suitable connecting aids 
33. Whilst the pipe i 1 has a circular profile, the connect- 
ing piece 12 has an elongated oval-shaped cross-sec : s 
tion whose longitudinal oval axis exits perpendicular to 
the medium conducting pipe 11, as shown by the inter- 
nal width 14 in Fig. 4. The inner connecting piece end 
13 projects into the pipe profile of the pipe 11 and is 
locked in there sealed to the medium, which is already io 
achieved during the plastics manufacture of the T-pipe 
combination. The connecting piece 12 can be split into 
a number of sections 15 to 17 which have a different 
internal width 14, 34, 44 to each other. 

The construction of the plug unit 20 can best be ex-" is 
plained with the aid of Fig. 6 and 7, where previous man- 
ufacturing stages are shown. A substantial component 
part of this construction unit 20 is a pair of stamped out 
products, initially strip-shaped in one piece, are con- 
structed in mirror-image to each other, which by the fin- 20 
ishing technique are stamped out of a continuous metal 
strip in the form of a frame and bent at right angles to 
each other in certain areas. This stamped product pair 
can be arranged into areas 21 to 28 shown in Fig. 6 and 
7 whose function will be explained in more detail. In Fig. 2S 
7 the two parts of the stamped product pair are shown 
in a later assembled state when compared to that of Fig. 
6 where, compared to adjacent stamped product, both 
a stamped product pair as well as the two stamped prod- 
ucts of a pair are already separated from each other 30 
from the metal bounds which have existed until then. 
Fig. 6 shows a preceding finishing stage. Because of 
the side view in Fig. 6 it is impossible to see the still 
existing connection between the two pair. ' 

The essential component part of this stamped prod- 35 
uct pair are two contact pins 21 , 22 with flat metal profile 
which in the central region have small side plates 25, 26 
which point away from each other. These contact pins 
21 , 22 become two single-piece contact lugs '23. 24 
which are bent out not only side by side on top of each 40 
other but are also bent out of their common pin plane 
29, shown in Fig, 6 in broken lines. So long as the two 
pin pairs are linked together together in a common 
stamping product, the two crimped together connecting 
lugs 23, 24 are under a certain spring tension of the ma- <*s 
terial, so that between them a button-like temperature 
sensor 40, especially a thermistor, can be initially 
wedged in, as shown in Fig. 6. The pin pair still linked 
together is then dipped in a solder bath where the nec- 
essary electric connection between the connecting lugs so 
23; 24 and the thermistor 40 comes about The still sol- 
der-warm connecting lugs 23 : 24 are then placed in an 
epoxide powder which is metted by the heat of the 
warmth left behind by th soldering of th connecting 
lugs 23, 24 and produces the insulation layer 41 , shown ss 
in Fig. 7, around the thermistor 40 and the connecting 
lugs 23, 24 soldered thereto. The stamped product pair 
can then be separated from the remaining pairs and 
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from each other in the metal strip and there results the 
initial product 20* of the plug unit 20 as shown in Fig. 7. 

As shown in Fig. 7 in dash-dot lines, the initial prod- 
uct 20' is provided in the central region of the contact 
pins 21, 22 wfth a stopper 30 of plastics material which 
serves to secure these pins 21 , 22. The stopper 30 has 
an end flange 37 from which project two pin ends 27, 
28. Although the cross-section of the stopper 30 is 
matched to the opening width from the inner section 1 5 
of the afore-described connecting piece 12, the two 
small plates 25, 26 of the contact pins 21, 22 do still 
project on both sides over the circumferential surface of 
the stopper 30, as shown in the dot-dash line in Fig. 7, 
and produce two diametrically opposite projections 35, 
36. The plug unit 20 is thus completely finished, the op- 
erational section 42 with the thermister 40 surrounded 
by an insulating layer on its one end and the two pin 
ends 27, 28 projecting from the stopper 30 at the other 
end. 

the assembly of the plug unit 20 in the T-pipe com- 
bination 10 takes place by simply sliding the unit 20 into 
the connecting piece 12 in the direction of arrow 38 as 
shown in Fig. 4. The clear widths 44, 34 in the end sec- 
tion 17 or the central section 16 are sufficiently wide 
when compared to the total dimension 39 of the stopper 
30 in the region of the two diametrical projections 35, 
36, which however no longer applies to the clear width 
14 of the inner section 15. Although during assembly 38 
the operational area 42 of the unit 20 which projects in- 
wardly from the stopper 30 travels undisturbed into pipe 
interior, as shown in Fig. 5, the projectbns 35, 36 do dig 
into the inner all surface 18 of the inner pipe section 14 
and ensure for a wedge seat of the entire plug unit 20 
in the T-pipe combination 10. The plug-in depth of the 
unit 20 is limited by the end flange 37 on the stopper 
side abutting against a conical inner shoulder for intro- 
ducing in the present case a unit 20, which is brought 
about by the different widths 1 4, 34 of the two pipe sec- 
tions 15, 16. 

During this plug-in assembly 38 the two connecting 
pieces 12 of the T-pipe combination 10 and the stopper 
30 act like two coupling parts of a plug-in coupling; the 
inner section 15 of the connecting piece 12 serves as 
"plug-receptacle", whilst the stopper 30 fulfils the func- 
tion of a "plug-in part" of this coupling. The two projec- 
tions 35, 26 ensure the coupling position of these two 
coupling parts 1 5, 30. In the event of a coupling, accord- 
ing to Fig. 5, the two pin ends 27. 28 project into the 
centre section 1 6 of the connecting piece 1 2 where they 
can be contacted by an electrical bush part 50, shown 
in Fig. 1 . The bush housing 51 comprises an offset hous- 
ing part 52 on which is located an annular elastic seal 
54. In the bush housing 52 are located the electric con- 
tact bushes whos electric connecting lines are led out 
through the openings in the housing which are desig- 
nated 55 in Fig. 1 . For the better control and, if required, 
plug coding, the housing part 52 has guide ribs 53 which 
can exit in grooves 43 in the pipe centre section 16. The 
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elastic annular seals 54 in the bush housing 51 in this 
case come to rest in the end section 1 7 of the connecting 
piece 1 2 which has acorrespondingly dimensioned clear 
width 44. The mechanical tie between the bush part 50 
and the T-pipe combination 10 is effected by a flexible s 
bracket 56 seated on the bush part 50, as can best be 
seen in Fig. 1, which bracket 56 when fully connected 
electrically engages a catch 46 which is located on the 
circumference of the pipe end section 17. 

The inner section 1 5 of the connecting piece on the 10 2. 
one hand and the stopper 30 on the other hand form a 
"housing" which encapsulates on all sides the opera- 
tional area 42 of the plug unit 20, as shown in Fig. 5. For 
improved heat conduction, prior to the plug-in assembly 
38 of the unit 20, a paste 45 can be introduced into the is 
interior of the pipe inner section 15 which improves the 
temperature conduction to the thermistor 40. It goes 3. 
without saying that the number of radial projections 35, 
36 can be altered, just as these can also be made from 
the material of the stopper 30 rather than from the metal 
material of the pins 21 , 22. 

The known device according to Fig. 2 consists of a 
media conducting pipe 1 1 * which has a lateral thread exit 
47\ Part of this pipe 11 ' is a complex sensor group which 
itself is prefabricated and which forms a two-part sensor 
housing of a threaded metal sleeve 48 on the forward 
sensor housing and a plastics bush 49 on the rear sen- 
sor housing. The connection between these two parts 
of the sensor housing was formed by a complicated 
flanging over of a sleeve part 58 on the threaded sleeve 
48 about a head piece 59 on the plastics bush 49. In this 
case too there are provided two contact pins 21', 22* 
which are however arranged at both ends in the interior 
of the plastics bush 49 and, via additional solder points, 
provided with separate connecting pipes 61, 62 which 
lead to a temperature sensor 40' located in thejnterior 
of the threaded sleeve 48, where they are contacted. 6. 

The connection of the sensor unit 60 with the media 
conducting pipe 11 1 in the known device is effected by 
a thread engagement which is expensive and compli- 
cated to implement. This is because the threaded sleeve 
48 has a circumferential thread 57 which during screw 
turning in the direction of the arrow 63 engages the inner 
thread of the lateral exit 47 of the pipe 1V. This results 7. 
in sealing problems for which additional sealing means 
are required. 
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Claims 

1. A temperature measuring device comprising a me- 
dium conducting pipe (11 ); a connecting piece (12) 
integrally connected to the pipe; a temperature sen- 
sor (40) positioned in the conn cting pi c ; a pair 
of contact pins (21 ,22) connected to the t mp ra- 
ture s nsor; and a sensor housing surrounding the 
temperature sensor; characteris d in that the sen- 
sor housing is defined by the connecting piece (1 2); 
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in that the contact pins (21 ,22) are secured in a 
stopper (30); in that the connecting piece has an 
inner section (15) adjacent the pipe (11) within 
which the" temperature sensor (40) is positioned and 
within which the stopper makes a friction grip: and 
in that the stopper, temperature sensor and contact 
pins (21 ,22) are pre-assembled as a plug-in assem- 
bly (20). 

A temperature measuring device as claimed in 
Claim 1 , wherein the contact pins (21 ,22) have ends 
(27,28) projecting from the stopper (30); and where- 
in the connecting piece (12) has an extension 
(16,17) which surrounds the ends (27,28) of the 
contact pins (21,22). 

A temperature measuring device as claimed in 
Claim 2, further comprising a electric bush part (50) 
comprising a housing (51) having a part (52) re- 
ceived in the extension (16,17) of the connecting 
piece (12). 

A temperature measuring device as claimed in 
Claim 3, wherein the extension (16,17) of the con- 
necting piece (12) has an inner part (16) within 
which the part (52) of the bush housing (51 ) is re- 
ceived; and an outer part (17) which is larger is di- 
ameter than the inner part within which sealing 
means (54) on the bush housing is received. 

A temperature measuring device as claimed in any 
one of Claims 1 to 4, wherein the stopper (30) has 
at least one radial projection (35,36) which friction- 
ally engages the inner section (15) of the connect- 
ing piece (12). 

A temperature measuring device as claimed in 
Claim 5, wherein the stopper (30) has a pair of ra- 
dially extending projections (35,36) which are diag- 
onally opposed and which dig into the inner surface 
(18) of the inner section (15) of the connecting piece 
(12). 

A temperature measuring device as claimed in 
Claim 5 or Claim 6, wherein the or each radially ex- 
tending projection (35,36) is integrally formed with 
one of the contact pins (21 ,22). 

A temperature measuring device as claimed in any 
one of Claims 1 to 7, wherein the stopper (30) has 
an end flange (37) which engages a shoulder (19) 
within the connecting piece (12). 

A temp ratur m asuring d vice as claimed in any 
one of Claims 1 to 8, wher in th inner s ction (15) 
of the connecting piece (12) projects into th pipe 
(11)- 
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10. A temperature measuring device as claimed in any 
one of Claims 1 to 9, wherein the inner section (15) 
of the connecting piece (12) is closed to the pipe 
(1 1 ) by an end piece (1 3). 

... 5 

11. A temperature measuring device as claimed in any 
one of Claims 1 to 10, wherein each contact pin 
(21,22) is a one-piece stamping and comprises a 
connecting lug (23,24), the temperature sensor (40) 
being soldered in position between the connecting 10 
lugs of the contact pins. 

12. A temperature measuring device as claimed in 
Claim 11, wherein the connecting lugs (23,24) and 

the temperature sensor (40) are encasedin an in- is 
sulating layer (41). 

13. A temperature measuring device as claimed in any 
one of Claims 1 to 12. wherein the pipe (11); con- 
necting piece (12). and stopper (30) are formed 20 
from plastics material. 
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